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Lipid raft-based mechanism of the local anesthetic action

Kinoshita, Masanao
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Lipid rafts are ordered membrane domains, which work as a platform for
signal transduction. Recently, our group disclosed that local anesthetics suppress the formation of
the raft-like ordered domains using model membranes.

However, it is unknown whether similar results are obtained in the real cell membranes. In this
study, we examined influence of local anesthetics on the lipid rafts formed in neuroblastoma cell
(Neuro 2A). Firstly, lipid rafts and fluid membrane matrix were separately labeled by fluorescent
lipid probes, which form a favorable Forster resonance energy transfer (FRET) pair. Interestingly,
exogenous addition of local anesthetics led to increase in the FRET, indicating the enhanced
miscibility of the raft and fluid matrix. Moreover, local anesthetics reversibly enhanced diffusion
coefficient of lipid rafts. Since diffusion coefficients corelated inversely with the domain size,
this result indicated that local anesthetics suppress the formation of lipid rafts.
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Effects of local anesthetics on lipid rafts formed in live cell-membranes
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